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DETAILED ACTION 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the step-cylinder horn 
antenna elements, dipole antenna elements, helical antenna elements and slot antenna 
elements in claims 3 and 21 ; and the parabolic convex shape, the parabolic concave 
shape, the ellipsoidal convex shape, the ellipsoidal concave shape, the saddle shape, 
or the airfoil shape in claims 7 and 25 must be shown or the feature(s) canceled from 
the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any portion of 
the drawing figures. If the changes are not accepted by the examiner, the applicant will 
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be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-35 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claims 1-2 and 19-20, the phrase "can be" renders the claim(s) 
indefinite 

because the claim(s) include(s) elements not actually disclosed (those encompassed by 
"can be"), thereby rendering the scope of the claim(s) unascertainable. 

Claims 3 and 21 recite the limitation "the horn elements" in lines 1-2 or 1. There 
is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-13 and 19-30 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Rao et al. (EP 1003241 A1). 
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Regarding claim 1, Rao et al. teaches in figures 1-15 an antenna array system, 
comprising: a plurality of antenna elements [42] organized in an array and configured to 
form a non-planar shaped antenna array surface (44); and switching circuitry [36] 
configured to switch each of the plurality of antenna elements on or off based on control 
signals; wherein the antenna beam direction can be steered in a first direction by 
switching on a first set of antenna elements, and wherein the antenna beam direction 
can be steered in a second direction by switching on a second set of antenna elements 
(See FIG. 1-3). 

Regarding claim 2, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 1 , wherein the antenna beam direction can be steered in a plurality of 
directions by switching on a set of antenna elements for each of the plurality of 
directions (See FIG. 1-3). 

Regarding claim 3, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 1 , wherein the horn elements [42] are selected from the group 
consisting of cylindrical horn antenna elements, conical horn antenna elements.. 

Regarding claim 4, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 1 , wherein the antenna elements [42] are symmetrically located 
within the antenna array [34]. 

Regarding claim 5, Rao et al. teaches in figures 1-15 the antenna array syatem 
as recited in claim 1 , wherein the antenna elements [42] evenly spaced within the 
antenna array [34]. 
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Regarding claim 6, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 1 , wherein the antenna elements [42] are the same size. 

Regarding claim 7, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 1, wherein the non-planar shaped antenna array surface [44] 
comprises a non-planar shape selected from the group consisting of a parabolic 
concave shape. 

Regarding claim 8, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 1 , wherein the antenna array [34] is a transmit antenna array, a 
receive antenna array, or a transmit and receive antenna array. 

Regarding claim 9, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 1 , wherein the antenna array [34] comprises M-number of antenna 
elements [42], and wherein the switching circuitry [36] is configured to control N-number 
of the M-number of antenna elements [42] at a given time, the switching circuit 
comprising: a signal splitter [48] adapted to split a signal into N-number of signals; a 
switching matrix [47] comprising NxM-number of switches [S]; and switch control 
circuitry adapted to control the switching matrix so that a specified set of the N-number 
of the M-number of antenna elements are switched on. 

Regarding claim 10, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 9, wherein the switching matrix [47] comprises MEMS switches. 

Regarding claim 1 1 , Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 9, wherein the switching circuit [36] further comprises a signal 
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amplifier [49] adapted to amplify the signal prior to the signal entering the signal splitter 
[48]. 

Regarding claim 12, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 9, wherein the switching circuit [36] further comprises a filter/diplexer 
[46] adapted to separate transmit and receive signals to/from the antenna array [34]. 

Regarding claim 13, Rao et al. teaches in figures 1-15 the antenna array system 
as recited in claim 1 , wherein the antenna array system [30] is adapted for use on space 
vehicles. 

Regarding claim 19, Rao et al. teaches in figures 1-15 a spacecraft [12], 
comprising: an antenna array system [30], comprising: a plurality of antenna elements 
[42] organized in an array and configured to form a non-planar shaped antenna array 
surface [44]; and switching circuitry [36] configured to switch each of the plurality of 
antenna elements on or off based on control signals; wherein the antenna beam 
direction can be steered in a first direction by switching on a first set of antenna 
elements [42], and wherein the antenna beam direction can be steered in a second 
direction by switching on a second set of antenna elements [42]. 

Regarding claim 20, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 19, wherein the antenna beam direction can be steered in a plurality of 
directions by switching on a set of antenna elements for each of the plurality of 
directions. 
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Regarding claim 21 , Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 19, wherein the horn elements [42] are selected from the group consisting of 
cylindrical horn antenna elements, conical horn antenna elements. 

Regarding claim 22, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 19, wherein the antenna elements [42] are symmetrically located within the 
antenna array [34]. 

Regarding claim 23, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 19, wherein the antenna elements [42] evenly spaced within the antenna array. 

Regarding claim 24, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 19, wherein the antenna elements [42] are the same size. 

Regarding claim 25, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 19, wherein the non-planar shaped antenna array surface [44] comprises a 
non-planar shape selected from the group consisting of a parabolic concave shape. 

Regarding claim 26, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 19, wherein the antenna array [34] is a transmit antenna array, a receive 
antenna array, or a transmit and receive antenna array. 

Regarding claim 27, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 19, wherein the antenna array [34] comprises M-number of antenna elements 
[42], and wherein the switching circuitry [36] is configured to control N-number of the M- 
number of antenna elements [42] at a given time, the switching circuit comprising: 
a signal splitter [48] adapted to split a signal into N-number of signals; a switching 
matrix [47] comprising NxM-numberof switches [47]; and switch control circuitry 
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adapted to control the switching matrix so that a specified set of the N-number of the M- 
number of antenna elements are switched on. 

Regarding claim 28, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 27, wherein the switching matrix [47] comprises MEMS switches. 

Regarding claim 29, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 27, wherein the switching circuit [36] further comprises a signal amplifier [49]. 

Regarding claim 30, Rao et al. teaches in figures 1-15 the spacecraft as recited 
in claim 27, wherein the switching circuit [36] further comprises a filter/diplexer [46] 
adapted to separate transmit and receive signals to/from the antenna array. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 14-18 and 31-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rao et al. (Cited above) in view of Chen et al. (U.S. Patent No. 
6,404,404). 

Rao et al. teaches every feature of the claimed invention in paragraph 5 except 
for the antenna array comprises a hexagonal array of antenna elements. 

Chen et al. teaches in figures 3-4 the antenna array [60] comprises a hexagonal 
array of antenna elements [62]. 



Application/Control Number: 10/643,817 



Page 9 



Art Unit: 2821 

In view of the above statement, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to substitute the antenna 
elements as shown in Rao et al. by using the hexagonal array of antenna elements as 
taught by Chen et al. in order to reduce co-channel interference between adjacent cells 
(See Abstract). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shih-Chao Chen whose telephone number is (571) 272- 
1819. The examiner can normally be reached on Monday-Friday from 7 AM to 4:30 
PM, First Fri. off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Wong can be reached on (571) 272-1834. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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